Structural Insights into the CRTC2-CREB Complex Assembly on CRE.
The cAMP response element (CRE) binding protein (CREB) is central in the transcription regulation by cAMP, and the CREB-regulated transcriptional coactivators (CRTCs) play critical roles in CREB-mediated transcription activation. Upon stimulation, CRTCs translocate into the nucleus and complex with CREB on CRE promoters to activate target gene transcription. Their physiological importance is underscored by their function in energy balance, long-term memory, longevity and other processes. The CREB binding domain on CRTCs has been mapped, which interacts with the CREB basic leucine zipper domain that also mediates interaction with CRE-containing DNA. We report here crystal structures of a complex containing the CRTC2 CREB binding domain, the CREB basic leucine zipper domain and a CRE-containing DNA. The structures revealed that CRTC and CREB form a 2:2 complex on CRE-containing DNA, and CRTC interacts with both CREB and DNA through highly conserved residues. Structure-guided functional studies revealed that both interactions are crucial for the complex assembly and CREB stabilization on DNA. Interestingly, we found that the CRTC-DNA interaction confers selectivity toward the intrinsic DNA shape, which may play a role in selective transcription activation of the CRE genes.